Non-technical summary
It is a well-known fact that the level of parents' education is strongly correlated with the educational achievement of their children. This eect is more robust than that of any school or institutional factors. Moreover, dierences in skills between children with less versus better educated parents are observed at an early age and have lasting eects on educational attainment.
Although the correlation between parents and children's educational attainment has been well documented, there is hardly any evidence as to what is behind the observed strong intergenerational transmission of human capital.
Therefore the purpose of this paper is to shed some light inside the black box of transmission of human capital by disentangling the potential channels through which human capital is transmitted from mothers to their children. Using the German socio-economic panel (SOEP), we aim to identify what it is that more educated mothers do and that allows them to transmit human capital (i.e. skills) to their children at this early age. We proceed by successively including variables that are aected by maternal human capital and that may aect childrens' skills in a linear regression of maternal human capital on childrens' verbal, social and motor skills. These include birth weight, father support, institutional childcare attendance as well as the frequency of several activities with the child.
We focus on the skills of children at age 2-3 years. The psychological and pedagogical literature shows that at this age, considerable dierences in skills already emerge between children with dierently educated parents. Moreover, at this age, most German children have been exposed to (pre-)school and peer eects only in a limited way. We look at relatively large dierences in maternal educational attainment. We distinguish between attaining an academic education, reaching a vocational degree versus not reaching either of these levels of education. These are used as proxies for human capital, including the human capital acquired in formal education but also human capital obtained through innate ability, educational values and other favorable environmental characteristics.
A rst nding is that motor skills are not related to the level of maternal education. Secondly, according to our results, the included channels together account for the entire verbal and social skill gap between children from less versus better educated mothers at age three. Birth weight and the intensity of father's support are important channels of transmission of human capital for both verbal and social skills. Moreover, reading stories to the child is most relevant for the transmission of verbal skills whereas for social skills, a crucial channel for maternal human capital is the attendance of institutional childcare.
This implies that there is important scope for reducing educational inequalities by encouraging attendance of institutional childcare before age three and by increasing parental awareness of the high relevance of early verbal stimulation such as through reading stories. 
Zusammenfassung

Introduction
It is a well-known fact that the level of parents' education is strongly correlated with the educational achievement of their children (Coleman et al. 1966, Belzil and Hansen 2003) . This eect is more robust than that of any school or institutional factors. Moreover, dierences in skills between children with less versus better educated parents are observed at an early age and have lasting eects on educational attainment (Heckman 2000 , Cunha et al. 2006 .
In contrast to the large and signicant correlation found between the educational achievement of parents and their children, the literature nds relatively small causal eects of parental years of schooling on their children's education (see e.g. Black et al. 2005) . One explanation for this modest result could be the choice of the instruments. For instance, studies using changes in the years of compulsory schooling as an instrument measure the impact of an increase of only 2 or 3 years in parents' education. Instruments like costs or availability of college education apply only for a selective group of parents. By focussing on specic groups of parents or small increases in years of schooling, these studies are unable to measure the eects of important aspects of human capital such as dierences in attitude towards learning and school.
Moreover, there is hardly evidence as to what is behind the observed strong intergenerational transmission of human capital. The purpose of this paper is to shed some light inside the black box of transmission of human capital by disentangling the potential channels through which human capital is transmitted from parents to their children.
Channels through which maternal human capital aects children's skills that have been studied include maternal employment, health (Currie 2009 ) and early institutional childcare. However, to our knowledge, only one paper looks at the impact of early parental activities with the child on children's skills: Carneiro et al.(2007) use information on outings and reading books to the child at the time the child is 1 year old. They nd a positive eect of these activities on test scores at age 7-8 years. In this paper, we focus on the skills of children at age 2-3 years. The psychological and pedagogical literature shows that at this age, considerable dierences in skills already emerge between children with dierently educated parents (see e.g. Rowe and Goldin-Meadow 2009) . Moreover, at this age, most German children have been exposed to (pre-) school and peer eects only in a limited way.
We look at relatively large dierences in maternal educational attainment. We distinguish between attaining an academic education, reaching a vocational degree versus not reaching either of these levels of education. These are used as proxies for human capital, including the human capital acquired in formal education but also human capital obtained through innate ability, educational values and other favorable environmental characteristics.
Finding exogenous variation that would yield the large variation in human capital that we are interested in decomposing seems unrealistic. In eect, one hardly imagines an exogenous shock that would comply individuals to take up several years more education than they would otherwise. Moreover, we are interested in the total 'package' of human capital, including ability and motivation. Therefore, instead of aiming at a causal analysis of maternal education, this paper focuses on disentangling the dierent channels through which human capital is transmitted from mothers to their young children.
Data and results
This analysis is done using the German Socio-Economic Panel (SOEP) for the years [2003] [2004] [2005] [2006] [2007] [2008] . It is an annual representative national longitudinal data set which surveys households and individuals. The newly included 'mother and child' questionnaire contains detailed information on young children and their mothers starting from the time of birth. It includes a rich set of children's skills (as assessed by the mother) and the frequency of several maternal activities with the child. Removing missing observations, our sample contains 741 children of 2 to 3 years old.
We observe three types of children's skills at age three: verbal skills, motor skills and social skills. They are measured on a Vineland scale adapted to the German setting. For each type of skill, mothers were asked to assess their child's ability to perform each of ve specic tasks as either yes, to some extent, or no. A 'yes' scored two points, 'to some extent' scored one point, and 'no' scored 0 points. Scores were then summed across the ve tasks to create an index ranging from 0 to 10 and indicating the child's development in each of the three dimensions of skills. The assessment of the skills by the mother is subjective. However, the questions refer to very specic behaviour of the child that the mother should have little diculty to assess irrespective of her level of education. An additional argument for using the mother's assessment is that young children tend not to behave 'as usual' in a test situation with an unknown interviewer present. We distinguish three levels of maternal education: tertiary education, vocational education and the reference level of lower education (without a secondary school degree or without a vocational degree).
We start by estimating the following baseline specication by ordinary least squares:
(1) Skill child = constant + β 1 mothervoced + β 2 motheruniv + β 3 age + β 4 boy + β 5 rstborn + child By ignoring potential channels that allow maternal education to aect her child's skills, this specication yields the 'gross' estimate of the extent to which education is passed from mother to child. The coecients on the mother education dummies therefore include all possible channels of transmission of human capital: genetic, health, environmental factors as well as activities. We control for age in months, since the children in our sample are aged between 26 and 43 months and age can be expected to have a major impact on skills. Moreover, we include a dummy for gender and for being the rstborn child. There may indeed exist innate dierences in the dierent levels of skills at the same age between boys and girls. It is unclear whether being the rstborn child on average correlates with higher or lower skills. Firstborn children may benet from more parental investment ceteris paribus but their parents have less experience.
We nd that the level of the maternal education is signicantly positively correlated with both verbal and social skills at age three, and all the more as we move to higher education levels (see rst columns of tables 2 and 3). The correlation is stronger for verbal skills. No correlation is observed between maternal education and children's motor skills. As we are interested in decomposing the correlation between maternal human capital and children's skills, we present the remaining analysis only for social and verbal skills. 1 On average, girls perform signicantly better than boys regarding both verbal and social skills. Age is correlated with both higher verbal and social skills. Being the rstborn child is not signicantly related to skills.
We then successively add channel variables, through which we expect maternal human capital may aect their children's level of verbal and social skills. These are variables that are dependent on the maternal human capital and potentially have an eect on the observed level of the children's skills. The considered channels are presented in Table 1 . We interpret the observed change in the value of the coecient of maternal education following the successive inclusion of the channels as the relevance of the included channel. This interpretation is valid as long as the included variables do not themselves aect maternal human capital. This condition holds because switching to the next category of education implies investing in several additional years of schooling. This cannot occur because maternal education and the channels are measured simultaneously.
We start our investigation by including the birth weight. As can be observed in Table 1 , children from the reference group of less educated mothers weigh on average less at birth than children whose mother has a higher level of education. Longitudinal studies have found that children born with low birth weight score lower on a variety of tests of intellectual and social development, (e.g. BrooksGunn et al. 1996 , Black et al. 2007 ). In our data as well, a higher birth weight is related to both better verbal and social skills at age three. After the inclusion of birth weight, the coecients of maternal vocational education are reduced by 14 and 17% for verbal and social skills respectively. The coecient of academic education is reduced by 8% and 11%.
The next channel we look at is the paternal support in taking care of the child. The degree of support by the father in taking care of the child is assessed subjectively by the mother on a scale of 0 (absent) to 4 (very strongly). Better educated mothers tend to declare stronger paternal support. Father support is related to signicantly higher verbal and social skills at age three. The coecient of maternal vocational education reduces by around 13% for both types of skill after inclusion of father support.
The attendance of institutional childcare is strongly correlated with maternal education as well. Whereas children with less educated mothers attend institutional childcare on average 5.2 hours a week, those with higher educated mothers spend on average 13.9 hours a week in institutional childcare. This may aect skills acquisition through the pedagogical childcare activities and through interaction with other children. We nd that additional time spent in institutional child care per week is related to better social skills and is not correlated with verbal skills. Its inclusion decreases the coecient of maternal education by 11 and 20% for vocational and university education respectively. Because of selective participation, institutional child care attendance therefore seems to reinforce the social skills gap between children with less and better educated mothers.
Finally, we turn to the frequency of various activities with the child. These are measured on a scale from 0 (never) to 3 (daily). The frequency of visits to friends and family and going to the playground is signicantly higher for less educated mothers whereas the frequency of drawing is not correlated with the level of maternal education (Table 1 ). The inclusion of these variables therefore slightly increases the skills gap between children with less versus better educated mothers. This can be observed in columns 2-4 of Tables 2 and 3. To the contrary, the frequency of looking at picture books, singing and reading stories to the child is signicantly correlated with the level of maternal education. Standard errors are in parentheses: ***signicant at the 1% level; **signicant at the 5% level; *signicant at the 10% level. 741 observations. Institutional child care is measured in hours per week, birth weight in 1000 grams. Standard errors are in parentheses: ***signicant at the 1% level; **signicant at the 5% level; *signicant at the 10%. 741 observations. Institutional child care is measured in hours per week, birth weight in 1000 grams. Including these activities in the estimation, we observe that the frequency of reading stories to the child has a highly signicant and the largest impact on verbal and social skills at age three. The inclusion of this variable reduces the coecient of the maternal education dummies by nearly half for verbal skills and by around 25% for social skills (see Tables 2 and 3 , column 10). Singing and looking at picture books have a similar though weaker impact on the reduction of the coecients of maternal education.
The last columns of Tables 2 and 3 present the estimates when including all channels simultaneously. In this specication, the coecients of maternal education are no longer signicantly dierent from zero. The channels that appear to be most relevant from this specication are father support and birth weight for both verbal and social skills. In addition, for verbal skills, reading stories and singing seem to play the most important role, whereas attending institutional childcare dominates as a channel for the correlation of maternal human capital with the child's social skills.
Our results show that parental preferences and the choice of activities aect children's verbal and social skills already at age three. Interestingly, the high relevance of reading stories as compared to other activities is also in line with the evidence from brain research. It has indeed been shown that the human brain learns speech and facts best through meaningful relations between words and ideas, which is exactly what stories are (Spitzer 2007) .
Conclusions
In this paper, we studied possible channels for the intergenerational transmission of human capital in early childhood. We focus on verbal and social skills, as motor skills are not related to the level of maternal education. According to our results, the included channels together account for the entire verbal and social skill gap between children from less versus better educated mothers at age three. Birth weight and the intensity of father's support are important channels of transmission of human capital for both verbal and social skills. Moreover, reading stories to the child is most relevant for the transmission of verbal skills whereas for social skills, a crucial channel for maternal human capital is the attendance of institutional childcare. This implies that there is important scope for reducing educational inequalities by encouraging attendance of institutional childcare before age three and by increasing parental awareness of the high relevance of early verbal stimulation such as through reading stories. 8
